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Description

Field of invention:

[0001] The present invention relates to an apparatus
for undertaking exercises for hamstring eccentric and
concentric loading and in particular, but not limited to,
exercises such as the Nordic Hamstring Exercise, the
Russian Hamstring Exercise, Russian curls, and it also
has applications for gluteal and hamstring raises. The
apparatus can be utilised for sports training and prepa-
ration, injury recovery and rehabilitation, injury preven-
tion and is also applicable for keep fit and for body toning.
[0002] Eccentric and concentric exercises not only
have a part to play in rehabilitation from injuries, but also
to prevent hamstring injuries and other injuries from oc-
curring in the first place.
[0003] In muscular exercise there are three main types
of muscle contraction. These contractions are concen-
tric, eccentric and isometric. Concentric contraction is
where the muscle is contracted, i.e. lifting a dumbbell,
doing bench presses or arm or leg curls of many varieties.
Eccentric contraction is the lengthening or stretching of
a muscle and examples of this type of movement are
lowering of the dumbbell or the lowering of the leg in a
leg curl. The final type of muscular contraction is isomet-
ric, in this form of muscle usage there is no actual change
in muscle length while the muscle is contracting, exam-
ples of when this occurs is when pushing against a wall
or in the pause between eccentrics and concentric phas-
es.
[0004] There are a large variety of training pro-
grammes and methodologies available and varying
coaching professionals and conditioning specialists use
a variety of methodologies to eccentrically load in an at-
tempt to improve performance and prevent injury. There
is a large amount of investigative work which demon-
strates how specific eccentric programmes can signifi-
cantly reduce hamstring injuries and rehabilitate tendo-
nitis. Eccentric contractions are also an essential element
in the improvement of explosive power and elasticity
which are core elements of sports and activities which
require running and jumping. Eccentric muscle training
creates a more solid muscle which acts as protection to
the hamstring and in addition increases the amount of
elastic energy available in the shortening cycle, as a form
of contraction it creates greater force with the use of less
energy than a concentric contraction.
[0005] The use of eccentric training will provide greater
protection from injury and re-injury for athletes undertak-
ing these forms of exercises. Eccentric contraction exer-
cise also benefits in the treatment of Achilles tendonitis
and as a form of exercise and recovery is a viable alter-
native in some instances to surgical intervention. There
are in addition significant benefits to patients recovering
from cruciate ligament injuries specifically anterior cruci-
ate ligament injuries.
[0006] The hamstring muscle function can be broken

down into two main areas of functionality, these are ini-
tially when the leg hits the ground, they are the body’s
shock absorber and when the leg pushes away from the
body they act as springs as they lengthen and provide
enough energy to produce the thrust away from where
the foot is placed. The prevalence of injuries to the ham-
string occurs in greatest frequency in sports which in-
volve bursts of speed for sprinting. The majority of these
injuries occur during the final phase of the lengthening
of the hamstring when the knees are being pumped high
leading to the hamstring in colloquial terms being referred
to as having been "pulled" as to the injured party it ap-
pears that they have pulled it or stretched it too far. This
sensation is also felt when attempting to slow down or
cease the run as your hamstring is absorbing all the en-
ergy of that effort.
[0007] Once a hamstring injury has occurred, the prob-
ability of re-occurrence and the persons’ susceptibility to
this form of injury is dramatically increased because of
the formation of fibrous adhesions which have not healed
properly. These adhesions accumulate due to inactivity,
inflammation and overtraining and in addition to too many
hard sessions in close proximity lead the hamstring to be
weaker or to have a weakness. The combination of these
adhesions and the weakness of the hamstring will be
evident when the person wishes to increase their stride
to the length they perceive they can or must and the ham-
string is too weak to accommodate the requirement lead-
ing to a feeling of "tight" hamstrings and a feeling of weak-
ness and achiness in the area. A common reaction to
this is to have a day of rest or several days of rest which
do not in fact assist as the muscle is not at the level of
strength required for the effort required.
[0008] The response to this is to pre habilitate (PRE-
HAB) the injury with exercises and drills to prevent the
injuries or if already injured to rehabilitate (REHAB)
through a corresponding exercise programme. In this ar-
ea eccentric loading is both used in the preventative ex-
ercises and the recovery exercises as the best targeted
response to ensure the best results to both stages.

Background

[0009] Traditionally, the two main exercises used in
response which focus on eccentric loading in prehab and
rehab are the Nordic Hamstring Exercise/Russian Ham-
string Exercise and Seated Single leg curls. At present
the lower impact simpler exercise to perform is the seated
single leg curl as it does not require a partner and the
repetition of the exercise can be undertaken without risk
of additional injury which can occur from the assisted
Nordic Hamstring exercise. The seated leg curly involves
using a specific piece of gym equipment into which the
person sits and sets the weight or resistance and begins
by extending and then returning the leg against a pivoted
weight. While this exercise is quite controlled it does how-
ever, require a large expensive piece of specialist ma-
chinery.
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[0010] The Nordic hamstring exercise is performed by
kneeling with your feet side by side and held fixed in place
by a partner, the person undertaking the exercise crosses
their arms across their chest or lets their arms hang by
their sides and lowers their body slowly towards the
ground ensuring they keep a straight line from their shoul-
der to their knee. They extend slowly to the point of failure
i.e. they lean forward and resist a falling motion using
their hamstrings for as long as possible, as they progress
they hold for 3-6 seconds then drop to the ground using
their hands to break the fall. Return at your ease to the
start position and repeat. This traditional process has the
risk of causing additional injury to the participant of the
exercise through planterflexion or dorsiflexion, i.e. the
bending of the foot too far back towards the gluteals or
too far forward towards the shin or indeed inversion or
eversion movements, in either direction. This risk exists
because the force being exerted by the partner is uncon-
trolled and differs from person to person and will increase
throughout the movement as the anchor person reacts
to the increasing load being exerted depending on the
phase of movement the person undertaking the test is
currently in.
[0011] This apparatus overcomes these issues with
the traditional methods in that it removes the need for a
partner to assist in the undertaking of the exercise and
therefore the risks that that person brought to the exercise
of inducing dorsiflexion or plantarflexion. The apparatus
also enables participants to undertake the exercise re-
gime without assistance thereby making it easier for the
regime to be followed.
[0012] The exercise aid can also be used for concentric
exercises whereby the user can return from the lowered
position using their hamstrings. This is carried out with
the user in a press up position, with their feet firmly fixed
in place with the foot anchor, the knees on the kneeling
pad, performing an explosive push up and lifts them-
selves back to the upright position using their hamstrings.
[0013] US 7,662,077 discloses apparatus for condi-
tioning abdominal and back muscles.
[0014] US2006217249 A1 discloses all technical fea-
tures of the preamble of claim 1.

Statement of Invention

[0015] Accordingly, the invention provides for an exer-
cise apparatus for the performance of hamstring eccen-
trics and/or concentrics comprising:

a) a collapsible frame comprising:

i. a main support spar running centrally the
length of the apparatus with an extended hori-
zontal bar substantially perpendicular to the
main support spar attached at its centre to the
lower end of the main support spar, and

ii. an extended vertical bar, substantially perpen-

dicular both to the main support spar and to the
horizontal bar, attached somewhere along its
length to the upper end of the main support spar,
so as to fix the main support spar in position, the
vertical bar having a horizontal bar attached per-
pendicularly to its lower end, such that, in com-
bination with the horizontal bar at the opposite
end of the main support spar, a stable platform
for the apparatus is formed;

b) a kneeling pad fixed to the upper surface of the
main support spar; and

c) a foot anchor attached to the upper end of the
vertical bar, proximal to the upper end of the kneeling
pad, the foot anchor being linked to the frame in such
a manner as to allow it to be height adjusted with
respect to the kneeling pad;

and the main support spar is fixable in an inclined position
making an angle with respect to the horizontal which
ranges between 5° to 20°.
[0016] The kneeling pad is of sufficient length to ac-
commodate the lower legs of a user from the knee to the
ankle. The pad may be cushioned for the comfort of the
user.
[0017] The foot anchor, which is positioned at the up-
per end of the kneeling pad comprises a T-piece wherein
a substantially horizontal length sits above a vertical
member centrally positioned and extending downwards
to the frame, the horizontal component is cushioned sub-
stantially along its length to accommodate the back of a
user’s ankles and has cushioning to protect the user’s
Achilles tendons. The foot anchor may be unitary with
the frame or may be linked to the frame in such a manner
as to allow height adjustability with respect to the kneeling
pad.
[0018] The frame which is made of a durable material
for example, tubular or box steel, supports the keeling
pad, the weight of the user and the foot anchor, the frame
may be unitary or made from components which allow
for height or length adjustment.
[0019] In a preferred embodiment, the main support
spar is tilted at between 8° and 12°.
[0020] In a more preferred embodiment the main sup-
port spar is tilted at 10°.
[0021] In one embodiment the frame extends substan-
tially beyond the lower extremity of the kneeling pad.
[0022] In another embodiment the frame is length ad-
justable.
[0023] In a different embodiment the frame is collaps-
ible for ease of storage or transport.
[0024] In one embodiment the frame comprises
lengths of tubular steel curved so as to provide two upper
and two lower legs.
[0025] In a further embodiment side bars extend from
the main spar to provide a platform specifically for the
kneeling pad.
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[0026] In one embodiment the feet of the apparatus
have high grip surfaces to ensure the stability of the ap-
paratus in use on any floor.
[0027] The apparatus is manufactured from suitably
durable material to support the weight of any user while
retaining a centre of gravity which resides within the foot
print of the apparatus. As such, tubular metal such as
steel or aluminium may be used but other materials such
as wood or reinforced plastic may also be envisaged.
[0028] The advantages that the device has are that it
allows the participant to undertake the exercise regime
for eccentric and/or concentric workouts of the hamstring
and gluteals without assistance from a third party; it is
also lightweight and economical in size facilitating move-
ment, transportation and storage. The device also has
an adjustable leg restraint which facilitates a variety of
sizes and shapes of user, ensuring that their legs are
restrained appropriately. The main body of the device is
so inclined as to ensure that the user does not hyperex-
tend their knee and cause injury. The height of the upper
end of the device above ground level in conjunction with
the leg restraints means that collateral injuries which may
otherwise occur when undertaking this exercise regime
in the traditional form of dorsiflexion and planterflexion
are avoided and thus the great advantages of this form
of preventative and rehabilitative exercise are highlighted
to their full potential to a greater number of people in a
wider variety of situations and the disadvantages and
risks previously associated with this form of exercise are
ameliorated.
[0029] The apparatus is raised from the ground and
inclined from the higher point with a floor/leg/ankle an-
chor, to hold the leg in the place; this anchor is adjustable
and therefore allows for a variation in the sizes of people
who can undertake the exercise. The anchor is also cush-
ioned to ensure no injury whilst utilising the device. The
fact that the higher end of the device is raised from the
floor ensures that the foot is allowed to hang comfortably
in place and the overall shape and position of the foot
ensures no risk of planterflexion or dorsiflexion. The de-
vice inclines from the higher end to facilitate the proper
positioning of the body for hamstring eccentrics not only
allowing the person to undertake the exercise but also
ensuring that through the body positioning that they can-
not hyperextend their knee, in addition to the benefits
regarding planterflexion or dorsiflexion already outlined.

Brief Description of the drawings

[0030] The invention will be more clearly understood
from the following description of an embodiment thereof,
given by way of example only, with reference to the ac-
companying drawings, in which:

Figure 1 shows a 3 dimensional view of an embod-
iment of an invention in which a main central spar
provides the main support for the device

Figure 2 shows a 3 dimensional view of the same
embodiment wherein the kneeling pad has been ren-
dered transparent for clarity, and the ankle cushions
have been removed.

Figure 3 shows a 3 dimensional view of the upper
portion of the device indicating the adjustability in
height of the ankle restraints.

Figure 3a shows a side elevation of the device, clear-
ly showing the degree of inclination α.

Figure 4a and b shows a stripped frame of the device
(a) indicating how it may be compacted for storing
and (b) shows the device compacted.

Figure 5 shows a 3 dimensional view of another em-
bodiment of the invention wherein the device is sup-
ported by two parallel curved tubular spars.

Figure 5a shows a side elevation of this embodiment
of the invention, where the device is supported by
two parallel tubular spars, also clearly showing the
degree of inclination of the device, α.

Figure 6 shows a 3 dimensional view of a variant of
the embodiment in figure 5 where in the support
spars are shorter.

Figure 7a, b and c shows the sequence for perform-
ing concentric hamstring exercises.

Figure 8a, b and c shows the sequence for perform-
ing eccentric hamstring exercises.

Detailed Description

[0031] Referring now to the drawings and specifically
figures 1 and 2 an embodiment of the invention is illus-
trated in a 3 dimensional view. This embodiment com-
prises in a main central support spar (1), which is at-
tached to a smaller substantially vertical spar (5). Flat
spars at either end of the frame (13 and 14) provide sta-
bility to the frame. The ends of each flat spar may be
coated with a high grip material (10) to ensure stability
of the apparatus in use. A kneeling pad (2) sits at the
upper end of the main centre spar. The pad is supported
by side spars (7) projecting from either side of the central
main spar. Referring to figure 3, an upper spar (6) sits
telescopically in the upper end of the vertical spar (5) and
to which are attached two side spars (3) which are
sheathed with cylindrical cushions (4), thereby providing
ankle restraints. A quick release bolt (9) in the main ver-
tical spar (5) combined with complementary holes (15)
in the inner spar (6) facilitate the height adjustability of
the ankle restraints with respect to the kneeling pad. Op-
tionally, the vertical spar itself may be height adjustable
so as to alter the angle, α, the main spar makes with
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respect to the horizontal.
[0032] Referring now to figure 4, there is depicted a 3
dimensional view of a stripped frame according to a pre-
ferred embodiment (figure 4a). In this embodiment, op-
tionally, the main central spar may be formed from two
lengths one of which fits telescopically into the other so
as to allow length adjustability of the main spar for either
convenience of use or storage. Also optionally, the ver-
tical spar (5) may be affixed to the main spar (1) by means
of a permanent hinge (11) and a releasable bolt (12),
thereby allowing the apparatus to be stored more com-
pactly (figure 4b).
[0033] Figure 5 shows a different embodiment of the
invention, in this embodiment main support is provided
by a pair of curved parallel bars (101). Spars (107) run-
ning between the two curved bars provide stability to the
frame and support for the kneeling pad (2). The ends of
the main spars are curved to provide feet (110) which
may be coated with high grip material. A vertical spar
(105) is attached to the uppermost of the cross spars
(107) to provide a means of attachment for the ankle
restraints, which are as described above.
[0034] Referring to figure 6, in another similar embod-
iment the main support spars (111) may be shorter for
ease of transport.
[0035] Figures 7 and 8 indicate how concentric and
eccentric exercise may be performed on the apparatus
discussed above. It should be noted that the apparatus
according to figure 6 is not suitable for concentric exer-
cise, unless the legs beneath the ankle restraints are
fixed to the ground. This is because concentric exercises
require an apparatus with a centre of gravity in use which
is further from the ankle restraints than is the case for
eccentric exercises.
[0036] All embodiments of the invention are character-
ised by the main frame defining an angle, α, with respect
to the horizontal. For concentric and eccentric hamstring
exercises, this is necessary to ensure that there is no risk
of hyperextension of the knee. This angle may range be-
tween 5° and 20°. Preferably the angle should be set at
between 8° and 12°. More preferably, an angle of 10° is
used. For other forms of exercise, α may be set to a
different angle, depending on the nature of the exercise
to be performed. For clarity, the angle, α, is indicated for
two different embodiments of the invention in figures 3a
and 5a.
[0037] In use, the apparatus is subject to a certain de-
gree of strain and a shifting centre of gravity. Accordingly,
the apparatus is manufactured from suitably durable ma-
terial to support the weight of any user while retaining a
centre of gravity which resides within the foot print of the
apparatus. As such, while tubular metal such as steel or
aluminium may be preferred, other materials such as
wood or reinforced plastic may also be envisaged.

Claims

1. An exercise apparatus for the performance of ham-
string eccentrics and/or concentrics comprising:

a) a collapsible frame comprising:

i. a main support spar (1) running centrally
the length of the apparatus with an extended
horizontal bar (14) substantially perpendic-
ular to the main support spar (1) attached
at its centre to the lower end of the main
support spar (1), and
ii. an extended vertical bar (5), substantially
perpendicular both to the main support spar
(1) and to the horizontal bar (14), attached
somewhere along its length to the upper end
of the main support spar (1), so as to fix the
main support spar (1) in position, the vertical
bar (5) having a horizontal bar (13) attached
perpendicularly to its lower end, such that,
in combination with the horizontal bar (14)
at the opposite end of the main support spar
(1), a stable platform for the apparatus is
formed;

the apparatus characterized by
b) a kneeling pad (2) fixed to the upper surface
of the main support spar (1); and
c) a foot anchor (3,4,6) attached to the upper
end of the vertical bar (5), proximal to the upper
end of the kneeling pad (2), the foot anchor
(3,4,6) being linked to the frame in such a man-
ner as to allow it to be height adjusted with re-
spect to the kneeling pad (2);

wherein the main support spar (1) is fixable in an
inclined position making an angle with respect to the
horizontal which ranges between 5° to 20°.

2. The apparatus according to claim 1, wherein the
main support spar (1) is tilted between 8° and 12°.

3. The apparatus according to claim 1 or 2, wherein the
kneeling pad (2) is of sufficient length to accommo-
date the lower legs of a user from the knee to the
ankle.

4. The apparatus according to any of claims 1 to 3,
wherein the foot anchor (3,4,6) comprises a T-piece
wherein a substantially horizontal length (3) is cen-
trally positioned above, and perpendicular to, a ver-
tical member (6) extending downwards to the vertical
bar (5) of the frame, the horizontal component (3)
being cushioned (4) substantially along its length to
accommodate the back of the user’s ankles and to
protect the user’s Achilles tendons.
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5. The apparatus according to claim 4 wherein the foot
anchor (3,4,6) is unitary with the frame.

6. The apparatus according to claim 4, wherein the foot
anchor (3,4,6) is mounted telescopically with respect
to the vertical bar (5) of the frame.

7. The apparatus according to claim 6, wherein the foot
anchor comprises a rectangular hollow section, per-
manently affixed to the upper end of the vertical bar
(5) of the frame; fixed to this hollow section, a spring
loaded pull pin (9) connected to the base; inside this
section, a smaller rectangular section (6) with a se-
ries of holes (15) to allow for foot anchor telescopic
height adjustments with respect to the pull pin (9);
connected to this smaller adjustable section at a right
angle at its upper end, a hollow cylindrical tubular
section (3), projecting outwards equally on opposite
sides of the adjustable section (6), said cylindrical
section (3) being covered along its exposed length
with foam rollers (4), all exposed ends of the hollow
sections being fitted with plastic caps.

8. The apparatus according to any preceding claim
wherein the frame extends substantially beyond the
lower extremity of the kneeling pad (2).

9. The apparatus according to any preceding claim
wherein the frame is length adjustable.

10. The apparatus according to claim 9, wherein the
main support spar (1) is formed from two pieces, one
fitting telescopically within the other, such that the
main support spar (1) may be collapsed in length to
facilitate ease of storage.

11. The apparatus according to any preceding claim
wherein the frame is height adjustable.

12. The apparatus of any of claims 1 to 11 wherein side
bars (7) extend from the main support spar (1) to
provide a platform specifically for the kneeling pad
(2).

13. The apparatus according to any preceding claim,
wherein the foot anchor (3,4,6) is fitted with a resist-
ance spring.

14. The apparatus according to any previous claim
wherein the vertical bar (5) is connected to the main
support spar (1) by means of a hinged connector
(11) which may be releasably bolted (12) to secure
the vertical bar (5) substantially perpendicular to the
main support spar (1), and which when released al-
lows the vertical bar (5) to fold in, parallel to the main
support spar (1) so as to facilitate ease of storage.

Patentansprüche

1. Übungsvorrichtung zur Durchführung von exzentri-
schen und/oder konzentrischen Bewegungen der
Kniesehne, umfassend:

a) einen zusammenklappbaren Rahmen, um-
fassend:

i. einen Hauptstützholm (1), der mittig über
die Länge der Vorrichtung verläuft, mit einer
verlängerten horizontalen Stange (14), die
im Wesentlichen senkrecht zum Haupt-
stützholm (1) angeordnet ist, der in seiner
Mitte am unteren Ende des Hauptstütz-
holms (1) angebracht ist, und
ii. eine verlängerte vertikale Stange (5), die
im Wesentlichen sowohl senkrecht zum
Hauptstützholm (1) als auch zur horizonta-
len Stange (14) angeordnet ist, die an einer
beliebigen Stelle entlang ihrer Länge am
oberen Ende des Hauptstützholms (1) an-
gebracht ist, um den Hauptstützholm (1) in
Position zu bringen, wobei die vertikale
Stange (5) eine horizontale Stange (13) auf-
weist, die senkrecht zu ihrem unteren Ende
angebracht ist, so dass in Kombination mit
der horizontalen Stange (14) am gegenü-
berliegenden Ende des Hauptstützholms
(1) eine stabile Plattform für die Vorrichtung
gebildet wird;

wobei die Vorrichtung durch Folgendes gekenn-
zeichnet ist:
b) einen Knieschoner (2), der an der Oberseite
des Hauptstützholms (1) befestigt ist; und
c) einen Fußanker (3, 4, 6), der am oberen Ende
der vertikalen Stange (5) proximal zum oberen
Ende des Knieschoners (2) angebracht ist, wo-
bei der Fußanker (3, 4, 6) so mit dem Rahmen
verbunden ist, dass er in Bezug auf das Knie-
schoner (2) höhenverstellbar ist;

wobei der Hauptstützholm (1) in einer geneigten Po-
sition fixierbar ist und einen Winkel in Bezug auf die
Horizontale bildet, der zwischen 5° bis 20° liegt.

2. Vorrichtung nach Anspruch 1, wobei der Hauptstütz-
holm (1) zwischen 8° und 12° geneigt ist.

3. Vorrichtung nach Anspruch 1 oder 2, wobei der Knie-
schoner (2) eine ausreichende Länge aufweist, um
die Unterschenkel eines Benutzers vom Knie bis
zum Knöchel aufzunehmen.

4. Vorrichtung nach einem der Ansprüche 1 bis 3, wo-
bei der Fußanker (3, 4, 6) ein T-Stück umfasst, wobei
eine im Wesentlichen horizontale Länge (3) zentral
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über und senkrecht zu einem vertikalen Element (6)
positioniert ist, das sich nach unten zur vertikalen
Stange (5) des Rahmens erstreckt, wobei die hori-
zontale Komponente (3) im Wesentlichen entlang ih-
rer Länge gepolstert (4) ist, um die Rückseite der
Knöchel des Benutzers aufzunehmen und die Achil-
lessehnen des Benutzers zu schützen.

5. Vorrichtung nach Anspruch 4, wobei der Fußanker
(3, 4, 6) mit dem Rahmen einstückig ist.

6. Vorrichtung nach Anspruch 4, wobei der Fußanker
(3, 4, 6) in Bezug auf die vertikale Stange (5) des
Rahmens teleskopisch montiert ist.

7. Vorrichtung nach Anspruch 6, wobei der Fußanker
ein rechteckiges Hohlprofil umfasst, das dauerhaft
am oberen Ende der vertikalen Stange (5) des Rah-
mens befestigt ist; wobei an diesem Hohlprofil ein
federbelasteter Zugstift (9) befestigt ist, der mit der
Basis verbunden ist; wobei sich in diesem Abschnitt
ein kleinerer rechteckiger Abschnitt (6) mit einer Rei-
he von Löchern (15) befindet, um die Einstellung der
Teleskophöhe des Fußankers in Bezug auf den Zug-
stift (9) zu ermöglichen; wobei mit diesem kleineren
einstellbaren Abschnitt in einem rechten Winkel an
seinem oberen Ende ein hohlzylindrischer rohrför-
miger Abschnitt (3) verbunden ist, der auf gegenü-
berliegenden Seiten des einstellbaren Abschnitts (6)
gleichmäßig nach außen vorsteht, wobei der zylin-
drische Abschnitt (3) entlang seiner freiliegenden
Länge mit Schaumstoffrollen (4) bedeckt ist, wobei
alle freiliegenden Enden der Hohlprofile mit Kunst-
stoffkappen versehen sind.

8. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei sich der Rahmen wesentlich über
das untere Ende des Knieschoners (2) hinaus er-
streckt.

9. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei der Rahmen längenverstellbar ist.

10. Vorrichtung nach Anspruch 9, wobei der Hauptstütz-
holm (1) aus zwei Teilen gebildet ist, wobei eines
teleskopisch in das andere passt, so dass der Haupt-
stützholm (1) in der Länge zusammengeklappt wer-
den kann, um die Lagerung zu erleichtern.

11. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei der Rahmen höhenverstellbar ist.

12. Vorrichtung nach einem der Ansprüche 1 bis 11, wo-
bei sich die Seitenstangen (7) vom Hauptstützholm
(1) erstrecken, um eine Plattform speziell für den
Knieschoner (2) bereitzustellen.

13. Vorrichtung nach einem der vorhergehenden An-

sprüche, wobei der Fußanker (3, 4, 6) mit einer Wi-
derstandsfeder ausgestattet ist.

14. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die vertikale Stange (5) mittels eines
Klappverbinders (11) mit dem Hauptstützholm (1)
verbunden ist, der lösbar verschraubt (12) werden
kann, um die vertikale Stange (5) im Wesentlichen
senkrecht zum Hauptstützholm (1) zu sichern, und
der beim Loslassen das Einklappen der vertikalen
Stange (5) parallel zum Hauptstützholm (1) ermög-
licht, um die Lagerung zu erleichtern.

Revendications

1. Appareil d’exercice permettant l’exécution d’exerci-
ces excentriques et/ou concentriques des muscles
ischio-jambiers comportant :

a) un châssis escamotable comportant :

i. un longeron de support principal (1)
s’étendant de manière centrale sur toute la
longueur de l’appareil, une barre horizonta-
le étendue (14) sensiblement perpendicu-
laire par rapport au longeron de support
principal (1) étant attachée en son centre
sur l’extrémité inférieure du longeron de
support principal (1), et
ii. une barre verticale étendue (5), sensible-
ment perpendiculaire par rapport, à la fois,
au longeron de support principal (1) et à la
barre horizontale (14), attachée quelque
part le long de sa longueur sur l’extrémité
supérieure du longeron de support principal
(1), de manière à fixer le longeron de sup-
port principal (1) en position, la barre verti-
cale (5) ayant une barre horizontale (13) at-
tachée de manière perpendiculaire à son
extrémité inférieure, de telle sorte que, en
combinaison avec la barre horizontale (14)
à l’extrémité opposée du longeron de sup-
port principal (1), une plateforme stable
pour l’appareil est formée ;

l’appareil étant caractérisé par
b) un repose-genoux (2) fixé sur la surface su-
périeure du longeron de support principal (1) ; et
c) un dispositif de retenue des pieds (3, 4, 6)
attaché au niveau de l’extrémité supérieure de
la barre verticale (5), de manière proximale par
rapport à l’extrémité supérieure du repose-ge-
noux (2), le dispositif de retenue des pieds (3,
4, 6) étant relié au châssis de telle manière à
permettre son réglage en hauteur par rapport
au repose-genoux (2) ;
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dans lequel le longeron de support principal (1) est
en mesure d’être fixé dans une position inclinée per-
mettant de réaliser un angle par rapport à l’horizon-
tale qui se situe dans une plage comprise entre 5°
à 20°.

2. Appareil selon la revendication 1, dans lequel le lon-
geron de support principal (1) est incliné entre 8° et
12°.

3. Appareil selon la revendication 1 ou la revendication
2, dans lequel le repose-genoux (2) est d’une lon-
gueur suffisante pour recevoir les jambes d’un utili-
sateur allant du genou à la cheville.

4. Appareil selon l’une quelconque des revendications
1 à 3, dans lequel le dispositif de retenue des pieds
(3, 4, 6) comporte une pièce en T dans laquelle une
longueur sensiblement horizontale (3) est position-
née de manière centrale au-dessus d’un, et perpen-
diculaire par rapport à un, élément vertical (6) s’éten-
dant vers le bas jusqu’à la barre verticale (5) du châs-
sis, le composant horizontal (3) étant revêtu d’un
rembourrage (4) sensiblement le long de sa longueur
pour recevoir la partie arrière des chevilles de l’uti-
lisateur et protéger les tendons d’Achille de l’utilisa-
teur.

5. Appareil selon la revendication 4, dans lequel le dis-
positif de retenue des pieds (3, 4, 6) est d’un seul
tenant avec le châssis.

6. Appareil selon la revendication 4, dans lequel le dis-
positif de retenue des pieds (3, 4, 6) est monté de
manière télescopique par rapport à la barre verticale
(5) du châssis.

7. Appareil selon la revendication 6, dans lequel le dis-
positif de retenue des pieds comporte une section
creuse rectangulaire, fixée de manière permanente
à l’extrémité supérieure de la barre verticale (5) du
châssis ; fixée au niveau de cette section creuse,
une goupille à ressort (9) raccordée à la base ; à
l’intérieur de cette section, une section rectangulaire
plus petite (6) ayant une série de trous (15) pour
permettre des réglages télescopiques de la hauteur
du dispositif de retenue des pieds par rapport à la
goupille (9) ; raccordée à cette section réglable plus
petite selon un angle droit au niveau de son extrémité
supérieure, une section tubulaire cylindrique creuse
(3), faisant saillie vers l’extérieur de manière équi-
distante sur des côtés opposés de la section réglable
(6), ladite section cylindrique (3) étant recouverte le
long de sa longueur exposée au moyen de rouleaux
en mousse (4), toutes les extrémités exposées des
sections creuses étant pourvues de capuchons en
plastique.

8. Appareil selon l’une quelconque des revendications
précédentes, dans lequel le châssis s’étend sensi-
blement au-delà de l’extrémité inférieure du repose-
genoux (2).

9. Appareil selon l’une quelconque des revendications
précédentes, dans lequel le châssis est réglable en
longueur.

10. Appareil selon la revendication 9, dans lequel le lon-
geron de support principal (1) est formé à partir de
deux pièces, l’une étant montée de manière téles-
copique à l’intérieur de l’autre, de telle sorte que le
longeron de support principal (1) peut être escamoté
en longueur pour faciliter le rangement.

11. Appareil selon l’une quelconque des revendications
précédentes, dans lequel le châssis est réglable en
hauteur.

12. Appareil selon l’une quelconque des revendications
1 à 11, dans lequel des barres latérales (7) s’éten-
dent depuis le longeron de support principal (1) pour
mettre en œuvre une plateforme spécialement pour
le repose-genoux (2).

13. Appareil selon l’une quelconque des revendications
précédentes, dans lequel le dispositif de retenue des
pieds (3, 4, 6) est pourvu d’un ressort de résistance.

14. Appareil selon l’une quelconque des revendications
précédentes, dans lequel la barre verticale (5) est
raccordée au longeron de support principal (1) au
moyen d’un raccord articulé (11) qui peut être bou-
lonné de manière libérable (12) pour assujettir la bar-
re verticale (5) de manière sensiblement perpendi-
culaire par rapport au longeron de support principal
(1), et qui, quand libéré, permet de replier la barre
verticale (5) de manière parallèle par rapport au lon-
geron de support principal (1) de manière à faciliter
le rangement.
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